Of the 6,000 reef fi sh species, only 128 feed on corals [1, 2] . Despite being widely available on tropical reefs, corals appear to represent a particularly challenging trophic resource, with mucus-and nematocyst-laden tissues spread over a sharp coral skeleton. Here we report that coral-feeding tubelip wrasses use highly modifi ed lips to suck material from the coral surface. These lips have a specialized mushroom-like lamellar epithelium that secretes mucus. This mucus may facilitate suction and reduce damage by nematocysts in a manner akin to anemonefi shes. The remarkable lip specializations observed in tubelip wrasses highlight the potential role of soft tissues in shaping the trophic ability of fi shes.
Fishes exploit almost every available ecological niche, with coral feeding being one of the most specialized diets. Of all coral feeders, tubelip wrasses appear to have modifi ed their mouth the most to meet this dietary challenge. Their teeth and jaw bones resemble those of other wrasses [3] , but their ability to feed on corals appears to derive primarily from the structure of their lips. Our understanding of the functional role of fi sh lips is in its infancy, although the diversity of lips in reef fi shes offers an exciting opportunity to explore the potential roles of lips in feeding. On coral reefs, wrasses (Labridae) are one of the most conspicuous and diverse groups of fi shes [3] , and of all wrasses, the lips of tubelip wrasses appear to be the most distinctive ( Figure 1A,B) . This raises the question: how do tubelip wrasses feed?
Scanning electron micrographs reveal the remarkable differences between the external morphology of the lips of the tubelip wrasse Labropsis australis and those of Coris gaimard, a typical non-corallivorous wrasse
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( Figure 1C,D) . The lips of C. gaimard are thin and smooth, with the teeth protruding slightly ( Figure 1C ). By contrast, the lips of L. australis are fl eshy, protruding, and form a tube when the mouth is closed, covering all of the teeth ( Figure 1D ). The most prominent characteristic of tubelip wrasse lips, however, is the presence of numerous thin lamellae (40-50 µm thick) arranged radially. The lamellae originate on the internal side of the lip and typically bifurcate near the external margins.
Histological sections reveal that the lips of C. gaimard are characterized Figure S1C ). Goblet cells typically occupy from one quarter to one half of the thickness of the epithelium. Fish-based corallivory is an important feeding mode that has the potential to play a signifi cant role in coral reef dynamics [2, 4] . The effect of corallivory has been widely investigated, especially in butterfl yfi shes [1, 2] . Unlike butterfl yfi shes, however, tubelip wrasses appear to routinely use their lips when removing material from coral. High-speed video image analyses indicated that L. australis briefl y placed their lips in contact with the coral prior to a powerful suck. The lips did not grab or hold coral material, rather they appeared to be used for sealing the mouth over a small localized area, presumably to increase suction-feeding effi ciency (Movies S1 and S2). The relatively small proportion of sucks with visual evidence of coral tissue removal suggests that Labropsis might predominantly feed on coral mucus. Tubelip wrasses have been reported to prefer feeding on damaged areas of the coral [5, 6] , where abundant mucus is produced. This suggests that these fi shes may target coral mucus. It appears that the fl eshy lips of tubelip wrasses play a critical role in feeding, and that both fi sh and coral mucus are likely to be involved.
The highly modifi ed lips of coral-feeding tubelip wrasses are fundamentally different from those of non-corallivorous wrasses and, to our knowledge, have not been reported previously. The structure of these lips strongly suggests that mucus secretion is the key factor that enables these fi shes to feed on corals by providing protection, a seal for suction (the thick mucus and soft lips providing a seal on the uneven coral surface during suction) and, potentially, a means of mucus ingestion ( Figure 1F ; details in Supplemental Information). Indeed, video observations reveal that tubelip wrasses feed using short sharp 'kisses' to suck mucus and occasionally tissue off the coral surface (Figures 1E,F ; Movies S1 and S2). Feeding strikes were often associated with an audible 'tuk'.
The production of mucus in fi shes is widespread and serves different purposes. Most fi shes secrete small amounts of epidermal mucus that aids locomotion [7] . Epidermal mucus also contains UV-absorbing compounds that provide protection from UV radiation [8] . It may also, as in the production of a mucous cocoon by parrotfi shes, reduce nocturnal predation or parasitism [9] . However, the most widely documented use of mucous protection is in anemonefi shes (Amphiprioninae), where skin secretions enable them to shelter amongst the tentacles of sea anemones. It has been suggested that anemonefi shes are protected by a thick layer of epidermal mucus that acts as a physical barrier, protecting the fi sh from nematocysts. It appears that the mucus does not impair the anemone's ability to sting; it merely prevents the fi sh from being stung due to the protective mucous coating [10] .
In tubelip wrasses, the histological analyses suggest that their lips may provide a similar protective mucous coat. Although the surface of the lips of tubelip wrasses appears smooth to the naked eye, our examinations revealed a system of lamellae that has not been previously described in fi sh lips. This convoluted epithelium, lined with goblet cells that secrete mucus onto the external surface of the lip, bears more resemblance to the epithelium of a fi sh gut than to the lips of other reefdwelling fi shes. These grooves increase the lip surface area in a manner comparable to the gills of mushrooms and toadstools. The resultant mucus probably both protects the lip tissues from coral nematocysts when the lips are in close contact with the coral surface and serves as a sealant to enhance in-contact suction feeding. Tubelip wrasses therefore appear to exploit an abundant but challenging food resource, corals, by using mucussecreting lips. 
